The present study deals with cytological effects of 2-mercaptoethyl amine on the Yoshida-sarcoma, the MTK-sarcoma III and Ehrlich ascites tumor concentrating a special attention on cell growth of tumor. 2-Mercaptoethylamine exerts influence upon tumor cells in process of mitosis, especially on an increase of mitotic cells, leading to increase of prophasic cells at first and metaphasic cells secondarily.
INTRODUCTION
The mode of action of radioprotective sulphdryl compounds, such as cysteine and cysteamine, has been a point of discussion ever since they were discovered by Patt et al (1949)1) and Alexander et al (1953 Alexander et al ( , 1955 2,3) who explained the protective effect as an activity of the compound itself, for instance a scavenging of radicals formed during irradiation, or the formation of mixed disulphides by interaction with SH and SS groups of protein which made the target molecules less sensitive to irradiation.
Bacq and Herve (1954)4) had stated that 2-mercaptoethylamine, which was also known as cysteamine, was " the most practical substance to protect mammals against ionizing radiations.
It remains active when given after irradiation, if the liver has been previously protected.
It has a remarkable therapeutic action against radiation sickness in cancerous patients locally irradiated ".
In spite of this observation, the authors actually understand very little of the mechanism controlling the sensitivity or resistance of the cell to radiation damage. Cytological details of the effect of 2-mercaptoethylamine are almost completely unknown.
The present study was undertaken in the hope of obtaining some critical information on the cytological effect of this drug upon three ascites tumors of the rat and mouse.
MATERIAL AND METHODS
In vivo, the tumors used for the present study were MTK-sarcoma III, and Yoshida sarcoma of rats and Ehrlich tumor, an ascites tumor of mice.
The rats used for tumor transfer were Wistar strain, weighing 80 to 100 grams. The mice used in this study were Swiss albino, weighing from 20 to 25 grams.
On the 4 th day for rats and 5 th day for mice of transfer, this agent was administered intraperitoneally to the subjects.
The injection of 2-mercaptoethylamine at the following dose level for each animal : 12 mg and 20 mg per 100 grams body weight.
For general cytological studies, smear preparations of tumor ascites were made at appropriate intervals following the injection of the drug. The preparations were made according to the water pretreatment by squash method with acetic dahlia.
RESULTS
In order to obtain some quantitative data on the effects of 2-mercaptoethylamine on the growth of the tumor cells, the mitotic rate of tumor cells was examined in the samples taken with 10 minutes interval within an hour and at each 60 minutes interval within 12 hours after the treatment of the drug, on the basis of 2000 tumor cells.
The mitotic rate of the treated MTK-sarcoma III cells became relatively high in the 1 hour to 5 hours samples, whilst a sudden decrease occurred in the 10 to 20 minutes samples ( Figs. 1 and 2 ). In the samples taken from 1 to 5 hours after treatment, the relative frequency of ana and telophasic cells decreased in number, with an increase of prophasic cells at 1 hour and with an increase of metaphasic cells at 5 hours after the administration ( Figs. 1 and 2 ). This is an indication that cell division in the tumor has been increased by 2-mercaptoethylamine.
It was interesting that the increased metaphasic cells showed similar arrangements of chromosomes in comparison with tumor cell prior to treatment.
The mitotic rate of Yoshida sarcoma cells after treatment showed similar increase to that of the MTK-sarcoma III tumor cells (Figs. 3 and 4) . Prophasic cells were mostly increased 1 hour after the administration and then the prophasic cells were gradually decreased 3 to 4 hours, whilst the metaphasic cells were increased mostly 5 to 6 hours following the administration. (Figs. 3 and 4 ).
Figs. 1 and 2. Graphical representation of the frequency of mitotic cells in the MTK-sarcoma III after treatment of 2-mercaptoethylamine at differ ent dose levels. 1, mitotic frequency after the application at 20 mg/100 g. 2, mitotic frequency after the treatment at 12 mglOO/ g.
On the Ehrlich tumor cells, the mitotic rate was increased from 1 to hours after the treatment (Figs. 5 and 6 ). The prophasic cells of this tumor was increased from 0.7 per cent to 2.7 per cent at 1 hour after the treatment and then the prophasic cells were decreased gradually. While the metaphasic cells increased gradually and the frequency showed a maximum value (2.9 per cent) at 6 hours after the treatment (Figs. 5 and 6 ). The difference of effects on each tumor between high and low dose level was not remarkable, but the low dose level induced a slightly lower effect than the high dose level. Figs. 5 and 6. Graphical representation of the frequency of mitotic cells in the Ehrlich ascites tumor of mouse after the treatment of 2-mercap toethylamine at different dose levels. 5, mitotic frequency after the treatment at 20 mg/100 g. 6, mitotic frequency after the adminis tration at 12 mg/100 g.
Pihl and Edjarn (1954)") described that one of the striking facts in radiobiology was the wide variations in the radiosensitivity of various animal species, of different tissues of the same animal, and of males and females of the same species.
Even the sensitivity of one specific cell varies, e. g., with the mitotic phase. The underlying cause of these differences was unknown but possibly resides in metabolic differences.
The present authors found, on the basis of cytological observations, that 2 
